





































（Bouten CV et al, 1997; Crouter SE et al, 2003;












見受けられる（Macko RF et al, 2002; Cyarto
















































































































































































































































































Bouten CV, Koekkoek KT, Verduin M, Kodde R,
Janssen JD. (1997) A triaxial accelerometer and
portable data processing unit for the assessment
of daily physical activity. IEEE Trans Biomed.
Eng. 44(3):136-147.
Crouter SE, Schneider PL, Karabulut M, Bassett DR
Jr. (2003) Validity of 10 electronic pedometers
for measuring steps, distance, and energy cost.
Med Sci Sports Exerc. 35(8):1455-60.
Crouter SE, Schneider PL, Bassett DR Jr. (2005)
Spring-levered versus piezo-electric pedometer
accuracy in overweight and obese adults. Med.
Sci. Sports Exerc. 37(10):1673-1679.
Cyarto EV, Myers A, Tudor-Locke C. (2004) Pedometer
accuracy in nursing home and community-
dwelling older adults. Med Sci Sports Exerc.
36(2):205-9.
Ichinoseki-Sekine N, Kuwae Y, Higashi Y, Fujimoto
関根正樹 他／医療保健学研究　８号：11-18頁（2017）
16
T, Sekine M, Tamura T. (2006) Improving the
accuracy of pedometer used by the elderly with
the FFT algorithm. Med Sci Sports Exerc. 38(9):
1674-81.
Kumahara H, Schutz Y, Ayabe M, Yoshioka M,
Yoshitake Y, Shindo M, Ishii K, Tanaka H.
(2004) The use of uniaxial accelerometry for the
assessment of physical-activity-related energy
expenditure: a validation study against whole-
body indirect calorimetry. Br J Nutr. 91(2):235-
43.
Murray MP, Kory RC, Clarkson BH. (1969) Walking
patterns in healthy old men. J Gerontol. 24(2):
169-78.
Murray MP, Sepic SB, Gardner GM, Downs WJ. (1978)
Walking patterns of men with parkinsonism.






A preliminary study on step counting algorithm
for ultra-low speed walking
Masaki Sekine 1, Yoshifumi Kijima2, Yutaka Kuwae3, Noriko Tanaka4
1 Department of Medical Care Technology, Faculty of Health Sciences, Tsukuba International University
2 Core Academy
3 Fujimoto General Hospital
4 Department of Physical Therapy, Faculty of Biomedical Engineering, Osaka Electro-Communication University
Abstract
Many commercially available pedometers based on an accelerometer are able to count steps accurately at
normal walking speed. However, almost of them do not deal with ultra-low speed walking or irregular
walking that are seen in elderly. In this study, we attempted to propose a novel step counting algorithm based
on a gyroscope output instead of an accelerometer output and to evaluate usefulness of a gyroscope for
walking at ultra-low speed. Seven healthy young subjects wore wireless sensor units to waist and walked on
a treadmill at 0.5 - 4.0 km/h. The relative yaw angle obtained by integrating and bandpass filtering of the
gyroscope output represented a pattern which is able to identify each step at even low speed of 1km/h. As a
result of applying the algorithm based on the gyroscope output, the average error rates of step counts were
less than 5% for walking at more than 1km/h. These results suggest that a gyroscope is useful for step
counting when subject walks at ultra-low speed.
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